THiS STUDY, which is based partly on the very important collection of eighteenth/ nineteenth-century English scales and weights in the Wellcome Institute of the History of Medicine, is particularly concerned with the question of accuracy of weighing. Much relevant information comes from the scales and weights themselves and the wide range of examples is detailed largely by way of illustrations and an appendix., These details, besides being of considerable interest to the antiquary and the social historian, throw light on the confusion that could readily result from the concurrent use in pharmacies of avoirdupois, troy, and apothecaries weights.2 Many problems on weights and measures remain to be solved and it is hoped that a knowledge of the wide-ranging Wellcome Collections will stimulate study (for a note on measures, which are not the concern of this paper, see footnote 37).3
J. K. Crellin and J. R. Scott -to include government control-implied by Kisch until after the far-reaching, reforming Weights and Measures Act of 1878.4 Nevertheless, this paper will try to show that before this the eighteenth-or nineteenth-century apothecary, chemist and druggist, or scientific chemist5 could, if he were careful in the purchase, testing and maintenance of his scales and weights, feel confident that he was using satisfactory and sometimes first-class equipment in spite of totally inadequate schemes of inspection. For instance, because there were no national standards until 1879, there was neither independent verification after manufacture nor periodic inspection of drachm and scruple apothecaries weights. 6 Strangely, however, there were standards for apothecaries grain and ounce weights as these were also 'imperial' weights (i.e. weights in the troy or avoirdupois systems7). Nevertheless ounce weights were only rarely stamped and inspected (see p. 59), though, in contrast, grain weights were frequently verified because of their use for weighing coin and bullion (see p. 54) and it is perhaps fortunate that many of these latter stamped weights were also used in dispensing medicines. However, much of the vigilance over grain weights was probably often offset because most scales (not only pharmaceutical) were not independently checked (that is, were not given verification stamps) until after 1889, although local inspection was a long established practice.8
VERIFICATION AND INSPECTION: AVOIRDUPOIS AND TROY WEIGHTS
Although the long, complex story of inspection and verification stamping of both avoirdupois and troy weights (used in pharmacy along with apothecaries weights, ' See B. Kisch, Scales and Weights, New Haven and London, 1965, especially pp. 7, 140 45, and 211-13.
6 There is no doubt that, except for analysis (cf. footnotes 56 and 57), scales and weights similar to those used for dispensing were commonly used for chemical work during the eighteenth-nineteenth centuries. A description of a hand scale for chemists is given on p. 60, and a simple hand scale on a pillar is illustrated, for instance, in F. Accum's A Practical Treatise on the Use and Application of Chemical Tests, London, 1820, plate 1 (cf. fig. 9b ). John Dalton's scales (including a bench model which was bought from Accum) are discussed by K. R. Farrer in 'Dalton's Scientific Apparatus', (John Dalton and the Progress ofScience, ed. by D. S. L. Cardwell, Manchester, 1968, pp. 159-86) .
There is only one pair of scales among the portable chemical chests in the Wellcome Collections (for some information on these chests see Ambix, 1967, 14, 60) . The scales are of the hand type with swan-neck beam ends (see appendix).
' Standards for apothecaries weights and measures came into force by an Order in Council of 14 August 1879 under the 1878 Act to Consolidate the Law Relating to Weights and Measures (41 and 42 Vict. Ch. 49). 7 In 1825 the troy pound was made legal standard as a result of the 1824 Act for Ascertaining and Establishing Uniformity of Weights and Measures; under the same Act standards for various troy and avoirdupois weights were created; these include troy ounce and grain weights. The grain, it should be remembered, is the same unit in both the avoirdupois and troy systems.
Standards for decimal grain weights-formerly used in scientific work and possibly occasionally in dispensing (see footnote 56)-were legalized by an Order in Council of 16 August 1870. The avoirdupois pound which was, in 1824, defined in terms of the troy pound was legalized in 1855 as the primary pound standard of 7,000 grains. The troy pound was abolished by the 1878 Weights and Measures Act.
8 Verification stamping of scales was enacted by the 1889 Act for Amending the Law Relating to Weights and Measures, and for other purposes connected therewith (52 & 53 Vict. Ch. 21). Inspection of scales has a long history involving jurisdiction by Court leet and other local authorities; only in 1795 was it included in national legislation by the Act for the more effectual Prevention of the Use of defective Weights, and of false and unequal Balances. It should be noted that bismars apparently bearing pre-1878 verification stamps are known, but the reason for the stamp can, at present, only be conjectured (cf. footnote 59).
Drug Weighing in Britain, c. 1700-1900 see below) remains to be fully studied, the main features can readily be told.9 Verification stamping in London is especially significant because many London verified weights were in use throughout the country. A particularly important period was the first quarter of the seventeenth century; this saw the extension of the powers of the Plumbers Company in inspecting and sizing lead and iron weights, resulting in the availability of large numbers of stamped weights.10 By 1700, however, the use of lead weights-prone to inaccuracy because of the softness of the metal-was declining, in favour of those in brass though Guy's Hospital was still buying them in 1725, some possibly for the apothecary.11 (See footnote 12 for reference to the Weilcome lead weights.) In the face of this declining use of lead weights, the Founders Company, which had the power of stamping and inspecting brass weights, was the major influence during most of the period under consideration. The widespread impact-at least in connection with avoirdupois weights-of the Founders' stamp (which was the ewer, often accompanied by the crowned Royal monogram13) was recognized by the Corporation Commissioners in 1837 when they stated that 9 The only attempt to concentrate attention on verification stamps on weights appears to be T. Brewer's 'On the antiquity of marking and stamping weights and measures' (J. Brit fig. 5 (w-x) . These bear the denominations 120 GRS/DRA: 2, and 407 GRS. The significance of 407 grains is unknown.
Two examples from a pile of crudely-made avoirdupois lead weights (of denominations, 1 lb., i lb., 4 oz., 2 oz. are shown in fig. 6e ). One of these weights has the denomination (2 oz.) scratched rather than impressed onto the surface suggesting the possibility that the weight was 'home-made'. Pieces of lead found occasionally in scale and weight boxes likewise suggest the fairly common ad hoc use of lead for weighing-perhaps as a counterpoise for a container.
18 For some information on the tens of thousands of weights stamped by the Founders Company, see G. J. A. Robinson, Libra, 1962, 1, 18-20. J. K. Crellin and J. R. Scott Notwithstanding that the limits of the jurisdiction only extend to the city and three miles compass thereof, the weights stamped at the hall of the company have been generally circulated and used throughout the United Kingdom, during more than 200 years.14 It should also be mentioned that from at least the early seventeenth century avoirdupois weights after receiving the Founders Company stamps were further marked ('sealed') with the City of London Arms at Guildhall (see fig. 6 ), and that from the 1750s the City of Westminster introduced its own stamping. 15 The availability of stamped avoirdupois weights (which certainly did not do away entirely with grossly inaccurate weights1) is particularly relevant to the present story, because avoirdupois weights (not troy or apothecaries weights) were used both for the retail sale of drugs and for the preparation of large quantities of medicaments. In 1859 Wilson, reviewing this development, commented that:
The Drug Weighing in Britain, c. 1700-1900 handful and a pugil (one-eighth of a handful).TM
The dispensing of liquids is largely irrelevant to the present story as they were often measured by volume; however, liquid galenicals were generally sold by weight, and some authors, especially during the eighteenth century, did not always make it clear whether they were weighing or measuring fluids.35 The weighing of liquids certainly had its advocates, for around the turn of the eighteenth century the Dublin and Edinburgh Pharmacopaeias introduced the practice which survived until well into the nineteenth century.36 This certainly overcame the problem of dispensing by 'drops', an unsatisfactory procedure solved in the London Pharmacopaeia of 1809 by the use of minim measures.37
The interest in posology, especially in giving doses graded according to age, received expression in the small booklets accompanying home medicine chests. Such booklets are also relevant to the story in that they stressed the denominations of and the symbols for apothecaries weights which were unfamiliar to members of the general public who used them in home dispensing. This information was also frequently copied on to slips of paper which were either kept in the scale box or stuck 3' Such quantities were generally used for measuring dried herbs. They appear in, for instance, J. On one occasion at least (p. 86) he seems to have given the cherry-laurel water by weight, but whether he consistently did so is not clear. This is in spite of the fact that Langrish generally took great care over experimental details as is noted by M. P. Earles, 'The introduction of hydrocyanic acid into medicine, a study in the history of clinical pharmacology', Med. Hist., 1967, 11, 305-13.
Galenical preparations were sold by weight in tared bottles until at least the beginning of this century. That this was being practised in the eighteenth century-when bottles were not accurately standardized-is indicated in, for instance, Timothy and Sylvanus Bevan's bill for pharmaceutical preparations for Guy's Hospital during 1733 (in the Guy's Hospital Archives). The bill lists unusual quantities for liniments and tinctures etc. (e.g., 6 lb. 13 oz. fs.) suggesting that they were sold by weight in a tared vessel. Unfortunately there are no examples in the Wellcome Collections of 'bottle scales', which were advertised during the nineteenth century.
86 D. L. Cowen, ('The Edinburgh Pharmacopoeia', Med. Hist., 1957, 1, 123-39) has emphasized that weighing was introduced into the 1783 Edinburgh Pharmacopaia and that for most liquids it survived until 1839. Cowen also notes that the 1792 edition made an allowance for wine, water and watery fluids which might be measured in special glass graduates which indicated the corresponding weights. A notice in the pharmacopceia stated that such glass measures were available from the Edinburgh Glass-House Company and principal druggists and apothecaries of the city. None of these measures appears to have been recorded. 87 For the London Pharmacopaia of 1809, the Royal College of Physicians adopted the glass measures invented by Timothy Lane (British Patent no. 2511, 1801), for which the standard wine gallon of the Exchequer was divided into 61,440 parts ('minims').
As Matthews (History of Pharmacy in Britain, Edinburgh and London, 1962, pp. 280-81) points out, it is difficult to find evidence for the use of graduated glass measures much before the end of the eighteenth century; certainly insufficient numbers are available to assess accuracy and so make a comparison with weighing.
However, horn measures such as the one illustrated by Matthews (ibid., plate XXIII) were commonly in use before glass measures and, judging from some 50 two-ounce examples in the Wellcome Collections, they were reasonably accurate, suggesting that such measures were perhaps less erratic than weights. Unfortunately, however, it is not possible to say whether these are all eighteenth-century measures, for some were certainly produced during the nineteenth century, as Savory & Moore supplied them for military use. (We are grateful to L. G. Matthews for the latter information.) The Wellcome Collections include a wide range of pewter and other measures for larger volumes than the horn measures allowed. They are of the types used both in pharmacy and elsewhere; a list of these is available on request.
J. K. Crellin and J. R. Scott to the inside of the lid. Such an emphasis possibly helped to counteract any tendency to error in home dispensing which must, from time to time, have occurred.Y8
Yet the generally unsatisfactory state of inspection and verification stamping must have often vitiated warnings about the need for careful weighing of drugs; it is less likely that scales and weights bought for home dispensing were checked on purchase as were many of those used in chemists' and druggists' shops (see below). There is, for instance, in the large Wellcome Collection of medicine chests a two-drachm weight marked two scruples (see fig. 10 ) and a 'troy' ounce weight weighing 437.5 grains, though this does not mean there were no serious errors in the scales and weights used in pharmacies."9 It is no wonder that Theophilus Redwood stated, in 1881, that if 'I were asked to point out a direction in which British pharmacy, with all its modern improvements, has manifested little or no progress and was much behind the existing state of pharmacy abroad and the advanced state of science and art in this country, I should refer to the imperfect arrangements adopted for ensuring accuracy of weights and measures in dispensing medicines. '40 Other evidence published at around the same time-i.e., shortly after the enacting of the 1878 Weights and Measures Act-confirms that there were numerous instances of the use of inaccurate apothecaries weights.41 There is also similar evidence for the beginning of the century; for instance, when in 1800 the censors of the Royal College of Physicians began to record comments on scales and weights in apothecaries' and in chemists' and druggists' shops, many inadequate items were found."
Nevertheless, the general picture was not so black as it may seem. On the last Visitation ever carried out by the Royal College of Physicians, on 2 November 1858, the weights and measures of Schacht & Co. were 'exceedingly good'. Likewise, an examination of the scales and weights in the Wellcome Collections indicates that the general situation was probably not so bad as might be imagined. Although only about 50 per cent of weights in the Weilcome Collections have an accuracy within the narrow limits laid down following the 1878 Act,'3 relatively few have excessive errors such as indicated in footnote 39. This is in spite of the rough and ready appearance of the common, irregular, ' Casual dispensing is perhaps reflected in the interesting makeshift paper 2 grain weight illustrated in fig. 2 . Medicine chest booklets were exceedingly common, ranging from a simple list of contents in the chests to treatises on domestic medicine; but all gave careful directions about dosage. One of the earliest, Hugh Smith's The Family Physician (London, 1760), stated that 'with each box of medicine will be a box of scales and weights; each weight marked distinctly, that any person may at once adjust the proper quantity for a dose' (p. iv). Smith gave a range of three doses (under 7 years, between 7 and 14, and above 14) while the most successful booklet of the nineteenth century-Cox's Companion to the Family Medicine Chest-gave doses for ages under 1, 2, 3, 4, 7, 14 and 20 years and over 21, over 65 and over 80.
" Drug Weighing in Britain, c. 1700-1900 square-shaped drachm and scruple weights (see fig. 1 a-d) . Relatively few square weights were elegantly finished with bevelled edges ( fig. 1 e-f), with rims ( fig. 1 i-j) , or with engraved denominations ( fig. 1 f) , although, in contrast, handsomely produced coin-like and lozenge-shaped weights became increasingly popular. Very large numbers of these latter weights were produced, from 1847 onwards, by the wellknown Birmingham firm of W. & T. Avery and by many other companies, of which the only one so far identified is another Birmingham firm, Rogers & Co. (see fig. 5 ).
It is difficult to say what general influence these elegant, coin-like and lozengeshaped weights had, but, despite the oft-repeated criticism that the embossed surface readily picked up dirt, they soon achieved considerable popularity and successfully competed with the common square weights. (Some 20 per cent of the 1,000 or so English drachm and scruple weights in the Wellcome Collections are of the coin and lozenge types). Soon after their introduction they received favourable notice in an important American textbook: after commenting that most imported weights are 'very faulty' it was stated that 'Within a few years past a description of weights from 3ij to 3 ss has become common on our market, quite preferable to the German square weights of the same denominations.'" This encomium came, as already emphasized, in the absence of verification stamping, an absence amply proven by the Wellcome Collections: out of the 1,000 or so drachm and scruple weights there are only eight possible exceptions (see fig. 3 and accompanying notes).
A survey of about 1,100 grain weights in the Wellcome Collections shows that in spite of the exceptions noted in footnote 26 they are generally more accurate than those of drachm and scruple denomination. This, as has been indicated, is because many grain weights were stamped for use in weighing coins. It is relevant to add that coin weights of larger denominations were probably used occasionally for dispensing. The Wellcome Collection of boxes of dispensing scales and weights includes many examples and it would have been convenient, as Thomas Henry pointed out in 1775, to use certain pennyweights for dispensing: for example, 5 pennyweights is equivalent to 2 drachms (see fig. 8 and notes). It is perhaps not inappropriate to mention that members of the medical and pharmaceutical professions, like other members of the community, were greatly concerned with the weights of gold coins they were offered in payment. This is emphasized pungently in an anonymous caricature, ' However, the potential dangers from inaccurate troy weights need not be overestimated for, as has been stated, avoirdupois weights were commonly used in place of the large troy weights. Examples of nested troy weights are illustrated in fig. 7 (see accompanying notes about the occasional inadequate inscriptions and the possibility of confusing troy and avoirdupois weights).
SCALES
Even the most accurate weights could, of course, have had their effect lessened by inaccurate scales. In 1881, Redwood remarked in disgust that 'the same old system of using a pair of hand scales which are roughly taken out of a box and roughly thrown back again each time they are used, which prevailed a century or two ago in the days when Mithridate and Venice treacle were looked upon as potent medicines, still prevails and is apparently considered equal to the requirements of modern pharmacy.'47
There is no doubt that the most popular scales in eighteenth/nineteenth-century dispensing were equal-arm hand scales rather than pillar or bench models; with them, it was stated, the 'processes ofweighing [can be] conducted much more expeditiously'.48 References to hand scales in this study does not cover the small steelyards occasionally used in dispensing.49
English equal-arm hand scales-which are discussed more fully in the appendixcan be divided into those which have a box-end beam (that is where the pivot for the suspension of the pan strings is protected) and those which have a swan-neck beam end, the suspension point being open. The box-end beam became popular during the eighteenth century and it was undoubtedly considered superior to the swan-neck beam end, provided that the pins from which the pans were suspended were of hard metal; the user could test this for himself. The nineteenth-century illustrations of pharmaceutical scales invariably show box-ends"O and in 1824 the author of An Explanatory Dictionary of the Apparatus and Instruments employed in the various operations of Philosophical and Experimental Chemistry"' stated that the 'best kind of hand scales are those which are furnished with a box-end ... and have a ring or sight hole at the upper extremity of the fork which supports the beam. ' Despite the high regard for the box-end beam it seems that swan-neck beam scales were more commonly used, a situation even applying to diamond and coin scales as 46 provide no evidence that the swan-neck scales were generally less accurate unless deliberately made false,5 and it is probable that scales were generally more satisfactory than weights."
Despite the popularity of hand scales, bench scales had long been in use before they began to replace hand scales during the last two decades of the nineteenth century. In 1831 they received strong recommendation for use in dispensing,55 and examples of the types which were in common use are illustrated in fig. 9 . Not illustrated are the more accurate bench scales, found in first-class establishments, designed for measuring specific gravities or for use in analysis. These were generally used with decimal grain weights of denominations of 1,000, 500, 400, 300, 200 and 100 grains, weights which can occasionally be found in boxes of dispensing scales." Most of the nineteenth-century bench dispensing scales in the Wellcome Collection show a good degree of accuracy, as undoubtedly did scales for analytical purposes.57 Nevertheless the real superiority of bench over hand scales only came with those having continuous knife edges of agate, a type which gradually came into general use during the first few decades of this century."
In contrast to dispensing and analytical scales were scales used for weighing large quantities of drugs and for general retail transactions. Such scales were not always designed specifically for pharmaceutical purposes (for an exception, see note on fig. 9a ) and though equal-arm beams were no doubt generally employed, the possibility that steelyards, bismars, and spring balances were sometimes used must remain. The extensive Wellcome Collections of these large weighing instruments-some of which are on view in the exhibition in the Chapter House, Southwark Cathedral- The story of the making of scales and weights has many ramifications, in part because there was no English guild specially connected with scale or weight making -blacksmiths, ironmongers, founders, pewterers, and plumbers all had a share in the trade. Skilled craftsmen, such as clock makers, spectacle makers, and scientific instrument makers, as well as the specialist scale makers who became more and more prominent during the eighteenth century,6' all play a notable part. Clock makers, especially in Lancashire, were particularly well known as makers of automatic money scales62 and scientific instrument makers made highly accurate scales such as those used by Lavoisier." However, at least some instrument makers were concerned with the commercial production of the small hand scales relevant to this study; the Wellcome Collections contain, for instance, six late seventeenth-early fig. lOd ). Each of these mahogany boxes contains a wood block for holding drachm and scruple apothecaries weights, which are themselves unusual in being the only knobbed examples of apothecaries weights in the Collections. Grain weights were kept in a special compartment with a hinged, brass cover finely engraved with Young's name and address. The scales, too, are exceptionally well-made; they have box-end beams and three have silver pans.67 There is much contemporary evidence that Young & Son were among the leading scale- No weights are present in the boxes but the four scales (beam lengths between 7.5 and 9.2 cms., and pan diameters between 3.3 and 3.8 cms.) all have the initials HN, which are separated by a hammer(?), in the centre of each pan. The scales were almost certainly made for weighing coins, though it is of interest that identical ones (also monogrammed) occur in a mahogany box containing apothecaries weights. The latter box is part of the contents of a medicine chest, unusual in that it appears to have been used by a medical practitioner for dispensing purposes whereas most medicine chests were used by a family in the home.
The Troy and avoirdupois weights (cf. also figure 6 ). Also illustrated are a 'home-made' lead weight (m) and a two-drachm weight labelled 2 SCRUP (o), both testifying to the absence of a verification scheme. a. Two-scruple weight.
Reverse in style of b. b. Two-drachm weight.
Reverse as a. c. One-drachm weight.
Reverse as a. d. Two-drachm weight unusual in that denominations are inscribed in both word and symbol on the same side, an advantage over weights only marked with a symbol. Reverse blank. e. Eight-drachm (i.e., one ounce) weight, elegantly finished with bevelled edges. Reverse identical. Eight-drachm square weights are rare, 'apothecaries' ounce weights generally being part of a nested set of troy weights (see fig. 7 ).
f. One-drachm silver gilt weight, from an English medicine chest of c. 1780. An unusual feature is that the denomination is engraved on the weight.
Weights g-j are examples of rimmed weights of varying quality; the appearance of g-h, for example, leaves elegance much to be desired. g. One-drachm weight which has been adjusted by the removal of a small piece of the weight. The weights shown in this figure, typical of stamped grain weights in the Collections, illustrate some of the problems that remain to be solved in connection with verification stamps. Weights with the 'lion' stamp (e-j) are generally thought to have been applied by assay offices, especially the Goldsmiths Company of London. However, the variety of stamps indicates that this is not a satisfactory answer. Furthermore, Mr. J. S. Forbes of the Goldsmiths Company has kindly told us that no evidence can be found of the stamping of weights by the Company during the 18th and 19th centuries. Possibilities which remain to be considered are that the stamps were an association of ideas with silver and gold assay marks, or that they were fraudulently added.
Weights k-n and p show a variety of other stamps which have not been identified. Though the weights are from English medicine chests and boxes of dispensing scales and weights, the possibility remains that some may be of Continental origin. Some of the stamps (for example, k) appear to be monograms and perhaps represent the initials of the maker.
All the weights except a and o are marked with punch marks, each mark indicating one grain. This method of denoting the size of the weight led to criticism that the stamp could be interpreted as a punch mark thus leading to an incorrect reading of the denomination of the weight. The elegant appearance of these Avery weights-at least those of coin shape-was enhanced when they were sold in red-lined mahogany boxes of which there are two examples in the Wellcome Collections. An important feature of the weights is that their denomination is denoted both by symbol and by word. (iii) f. 8-oz. flat bronze weight (denomination not marked) with stamps as on d except crowned monogram G (George IV). g. Two unusual 'cased' weights, one of 4-oz. and the other of 8-oz. The outer brass case is filled with lead (?). In relief lettering around the edge is the statement IMPERIAL STANDARD (a term which came into use after the adoption of new standards in 1824). The 4-oz. weight has, on the upper surface, the stamp H/2 and an indistinct mark, probably a crown. The bottom has the same mark and the statement 'cased' (twice). The 8-oz. weight has, on the upper surface, the stamps H/2. The latter weight has been 'adjusted' by the addition of lead to the base. h. One-ounce flat bronze weight (denomination not marked). The verification marks are the Westminster stamp of the portcullis (twice). i. One-ounce flat bronze weight (denomination not marked) with two unidentified stamps of the letters B/SM within a wavy border.
J. One-ounce flat bronze weight (denomination not marked) with two verification stamps; a crown surmounting the letter H; and a crown surmounting the cipher WR/III. The back also bears the stamp of the crowned H. k. Two-ounce flat weight (denomination not marked) with words IMPERIAL STANDARD and with two verification stamps, one the crowned initials S.G and the other the barely legible crowned initials GTR/116. Thompson (1870 Thompson ( -1901 . This is of the type commonly in use through the 19th century. The pillar can be unscrewed and, with the beam and pans, packed into the drawer of the base. Note the glass pan for weighing medicaments. Ht. 37.5 cms.
One of the earliest illustrations of this type appears in a Catalogue, dating from c. (v) Drug Weighing in Britain, c. 1700-1900 the avoirdupois weights only, there is clearly no doubt of the need for, and farreaching importance of, the reforming 1878 Weights and Measures Act.75 It is not the purpose of this paper to go into the many reforms brought about by this Act which were in addition to the introduction of inspection and verification stamping of apothecaries weights, for this can be amply seen from such publications as S. Butler's, The Weights and Measures Act, 1878 (London, 1879). The Act was only fully superseded by the 1963 Weights and Measures Act, and its importance and timeliness is therefore further reinforced when the tremendous increase in the use of potent drugs during the past few decades is realized.
APPENDIX ON HAND SCALES
The Wellcome Collections of hand scales (which include such diverse items as wooden 'butter' or farmhouse scales,76 scales with bowl-shaped copper pans, and small jewellers' scales) reflect the wide range of sizes and purposes of these readily handled and stored scales. The range of sizes of hand scales is also indicated in the scales and weights supplied to Guy's Hospital during 1725 as listed in footnote 11.
The copper-pan scales, often called tobacco scales, were almost certainly used in chemists' and druggists' shops for retail transactions with a variety of commodities." However, they were usually too large, and hence insufficiently sensitive, to be used for general dispensing, so that this section is concerned with describing the much smaller hand scales used for the extemporaneous compounding of small quantities of medicaments, scales which are often confused with small scales used for other purposes.78
Hand dispensing scales comprise part of a 'family' of small scales which include those for weighing coins and precious stones. The majority of these small balances have polished (burnished) steel beams of lengths between 10 and 15 cm. and brass pans of diameters falling within the range 3 to 8 cm. Relatively few scales have beams of brass, or pans of silver, glass or other non-corrosive material (see below).
The three types of small scales (for coins, precious stones, and medicines) can often be distinguished by their size. Jewellers' scales have small, shallow bowl-like pans of about 3 to 4 cm. diameter while the pocket coin scales in small japanned iron or shagreen cases, or small wooden boxes, have flatter pans (some with turn down rims) often between 4 and 5 cm. diameter, but more commonly between 3 and 4 cm.79 Many small dispensing scales-that is those commonly found in medicine chests-J. K. Crellin and J. R. Scott are identical with the coin scales which have pans between 4 and 5 cm. diameter, though many medicine chest scales have slightly larger pans (between 5 and 6 cm.). However, while such coin and dispensing scales are readily identified when found in medicine chests or in the small coin scale boxes already mentioned, the larger coin and dispensing scales (for shop rather than pocket use)-and which are usually housed in rectangular oak or mahogany boxes of around 7-10 x 15-20 cm.-are not always so easy to segregate.
There are 139 examples of these larger eighteenth-and nineteenth-century boxes in the Wellcome Collections, all of wood except eight (five shagreen and three leather).80 Some of them can be readily identified as coin scales from the special compartments for coin weights and a relevant box label. However, several boxes contain both apothecary and coin weights, and, whatever the original purpose of the scales, it is clear that many were used both for dispensing and for the checking of the weights of coins, particularly gold pieces, a variety of which were in circulation, both English and foreign, at the end of the eighteenth century. Twenty-six of the 139 boxes have been designated coin scales mostly on the basis of labels and compartments for weights for coins, though with some of these the decision is a little arbitrary.8" Of the 113 'dispensing' scales in boxes several are in rather poor condition, recalling Redwood's comments about the careless way many of them were used (p. 60). Never Drug Weighing in Britain. c. 1700-1900 'dispensing' boxes). Each box has a partitioned-off square compartment in one corner for weights. Only two of the boxes have a decoration (of bookbinder's tooling).
A smaller proportion (24 per cent) of the same type of swan-neck beam scales are in mahogany boxes. The boxes are of similar size and construction to those in oak, though they are more elegantly finished and, with one exception, have brass hinges in contrast with the iron wire hinges of the oak boxes.
Conspicuous among these swan-neck scales is the number with glass pans (12 per cent in oak boxes, 9 per cent in mahogany boxes). In the box-end beam scales mentioned above only 2 per cent have glass pans. (None of the scales in medicine chests has glass pans). Glass pans were recommended for medicinal substances because of their non-corroding properties. Nevertheless it must not be forgotten that they were often used for pure chemicals and for photographic materials."' Other noncorroding pans in the oak boxes are in horn (two balances); both have the rare brass beam and appear to be from the same manufacturer.87 The Collections also have two scales (in mahogany boxes) with ivory pans (one with a swan-neck beam and one with a box-end beam).
The number of scales with non-corroding pans is thus not inconsiderable, though not so great as suggested by Kisch. Nevertheless this, nor the general absence of a ring or sight hole (cf. quotation on p. 60), does not detract from the general good accuracy of the scales as has been noted in footnote 53.
